The purpose of this study was to assess healing of periapical lesion in either symptomatic or asymptomatic cases after obturation with different obturation techniques: cold lateral compaction and single cone obturation techniques at different apical extensions; 1 mm &2mm.
INTRODUCTION
Periapical lesion caused by etiological factors of endodontic origin has an influence on the outcome of root canal treatment, its detection and characterization represents an important pre-operative prognostic factor (1) . The role of bacteria and the complex anatomy of the apical third canal in the development, persistence of apical periodontitis in addition to their direct relation to postoperative pain are well established (2) . Mechanical instrumentation and the use of antimicrobial irrigating solutions are mainly aiming to reduce the intracanal microbial load to prevent or treat periapical tissues inflammation (3) . But, Surviving microorganisms following instrumentation and irrigation is prime player affecting the outcome of endodontic treatment; so the need to entomb the remaining resistant bacteria inside the canals and prevent the influx of tissue fluids inside the canal is mandatory. This is mainly achieved by proper obturation to permit healing of periapical lesion (4) . Both clinical and radiographic findings were used to determine healing outcome of periapical lesion (5) . These outcome of endodontic treatment of teeth with apical periodontitis of are widely affected by several factors; selected treatment plan which includes (single vs. multiple visits treatment), chemomechanical preparation, technique and length of obturation, (6) . The purpose of this study was to: compare radiographically the effect of different obturation techniques on the healing of periapical lesions: cold lateral compaction and single cone obturation techniques in either symptomatic or asymptomatic cases with periapical lesions. Moreover, investigate the influence of apical extent of root canal filling on the treatment outcome in teeth with periapical lesions at: 1 &2mm.
MATERIALS AND METHODS
The research was approved by the Ethics Committee of Faculty of Dentistry, Suez Canal University. A total of eighty patients were enrolled in this study, Oral and written informed consents were obtained from all participants and they informed about the aim & design of the investigation and follow-up periods. Preoperative radiographic assessment was performed through CBCT using Scanora 3D CBCT (Soredex, Tuusula, Finland). The CBCT scans were imported into the OnDemand3D software and the analyses were performed to calculate preoperative volume of the lesion to determine the baseline record to which the treatment outcome was evaluated ( Figure 1 ).
The eighty cases were divided into two main groups (n=40) according to the presence or absence of signs and symptoms. Chemomechanical preparation was performed using Revo S rotary Files up to AS40 (Micro Mega, Besancon Cedex, France) in crown-down manner utilizing X-Smart Plus Endomotor (Dentsplyserona Maillefer, Ballaigues, Switzerland). NaOCl 2.5% was used as an irrigant in all cases after every time of file insertion with Each group was subdivided into two subgroups (n=20) according to the obturation technique; subgroup a: Cold lateral compaction technique and subgroup b: single cone obturation technique. Further, each subgroup was divided into two divisions (n=10) depending on whether the apical extent 1 mm or 2mm from radiographic apex. Obturation was carried out using Gutta percha with taper 2% and 6% according to each subgroup respectively mixed Epoxy resin based sealer AD SEAL (Meta Biomed CO, LTD, South Korea ). Postoperative CBCT scans of the cases were taken in the same way as previously mentioned at follow-up intervals; three, six, and nine months. Volume of the lesion was calculated via segmentation procedures to determine the treatment outcome.
Statistical Analysis
Data were presented as mean, median, standard deviation (SD), minimum, maximum and 95% Confidence Interval (95% CI) values. Mann-Whitney U test was used to compare between asymptomatic and symptomatic cases, the two obturation techniques as well as the two lengths of root canal obturation. Friedman's test was used to study the changes by time in each group. The significance level was set at P ≤ 0.05. For both symptomatic or asymptomatic groups, our investigations revealed no statistically significant difference between mean value of % changes in lesion volume between the two obturation techniques at 1mm apical extension of root canal filling using lateral compaction or single cone techniques through the whole study periods. On the other hand, at 2 mm apical extension of root canal filling, lateral compaction technique showed higher mean % decrease in lesion volume than single cone technique after 3, 6 as well as 9 months. Regarding the finding of apical extension of root canal filling, in both symptomatic and asymptomatic cases obturated using lateral compaction technique, statistical analysis revealed no statistically significant difference between mean % changes in lesion volume with 1 or 2 mm apical extension of root canal filling through the whole evaluation periods (P > 0.05). However, cases obturated with single cone technique at 1 mm apical extension of root canal filling showed statistically significantly higher mean % decrease in lesion volume than 2 mm apical extension of root canal filling after 3, 6 as well as 9 months (Figure 2, 3) . 
DISCUSSION
According to the results of this study, obturation technique was not a factor affecting the healing process of both symptomatic and asymptomatic cases with 1 mm apical extension of filling. As there was no statistically significant difference regarding mean % changes in lesion volume after using lateral compaction or single cone techniques through the whole study period. This is in consonance with many studies (7) (8) (9) which reported no significance influence of the effect of root filling materials/ techniques on treatment outcome. In addition, many studies ( 10,11) documented that single-cone technique with a suitable resin-based sealer can achieve the same success rates of other obturation techniques as thermoplasticized or cold lateral compaction obturation techniques. On the other hand; at 2mm apical extent, lateral compaction technique revealed higher mean % decrease in lesion volume than single cone technique. Also, Van Nieuwenhuysen et al. (12) found that the use of lateral compaction technique was associated with significantly higher success rate than the use of a single cone technique. This might be due to; in root canals with preoperative periapical lesions require thorough disinfection especially apically which always has lateral and accessory root canals and ramifications. So, periapical healing might be hindered if the obturating materials were not well condensed and terminated close to the apical foramen (13) . Other studies revealed that more leakage may occur due to the reduced gutta-percha/sealer ratio while using single-cone obturation technique (14, 15) . In contrary, a recently published study by Krug et al. (16) Stated that obturation using matching-taper single-cone technique after adequate rotary instrumentation was more effective than lateral compaction technique after manual preparation technique. Regarding the apical extent of root canal filling, single cone technique, whether being symptomatic or asymptomatic cases obturated at 1 mm apical extension of filling showed higher mean % decrease in lesion volume than 2 mm after 3, 6 as well as 9 months. This is in accordance with other studies (17, 18) . Wu et al. (19) reported that single cone technique has high volume of sealer that accumulates in the apical 2mm and will dissolute later on; consequently, long term treatment will be adversely affected (20, 21) . Likewise, this outcome might be due to the poor sealing with single-cone technique because it is not compressed, but only inserted into the working length with a large amount of sealer and its dissolution permits ingress of inflammatory products lead to reinfection (22) . Difference in the healing outcome between symptomatic and asymptomatic cases obturated at 1mm regardless of obturation technique were noticed after nine months , where there was some evidence indicating better healing outcomes for those asymptomatic than symptomatic. This might be inferred to the fact that pre-operative signs and symptoms may be a reflection of the microbial types and numbers in the root canal system that require much time for complete healing (15) . Nevertheless, other studies clarified that the healing rate of periapical lesion for teeth presenting with preoperative symptoms was comparable for asymptomatic teeth (22, 23, 24) . They reported that the healing process was directly related with the successful control of infection through root canal preparation and irrigation and proper debridement as well as obturation of the root canal (25, 26) . However, even with the obtained results from the current study, the question still remains whether the obturation technique, apical extent of root canal filling, being symptomatic or asymptomatic, size of the periapical lesion, tooth type, quality of coronal restoration , medical status of the patient, intraoperative factors only the responsible factors involved in success/failure of root canal treatment. But still there is a constant search in dental biomaterials in an attempt to find an instrument, material or technique which can provide an efficient seal of the root canals, give chance for periapical healing, maintain tooth survival without signs symptoms and can be able to maintain that seal for long periods in the difficult oral conditions.
